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To all whom it may concern: 

lie it known that I, Ejimet Francis 
Hitch, a citizen of the United States, re¬ 
siding at Alton, in the county of Madison 
§ and State of Illinois, have invented certain 
new and useful Improvements in Pickling 
Processes, of which the following is a speci¬ 
fication. 

This invention relates to pickling proc- 
10 esses; and it comprises a method of pickling 
metals and, in particular, brass, copper 
and other copper-containing metals,wherein 
such metal is treated with a solution con¬ 
taining sodium bisulfate (niter cake) or 
15 other bisulfate, and chromate or bichromate 
of sodium or other base; all as more fully 
hereinafter set forth and as claimed. 

In the pickling of metals sulfuric acid 
and other acids have long been used. The 
20 action in part depends upon a solution of 
underlying metal loosening the scale; and 
in part upon a solution of the oxids of the 
scale. Which action preponderates depends 
on the metal and on the pickle liquor. The 
25 scale on hot-worked iron generally consists 
of magnetic oxid, which, in turn, may be 
considered as composed of a lower or less 
oxidized oxid (ferrous oxid) and a higher 
or more oxidized oxid (ferric oxid). Since 
30 the solubility of ferric oxid in most acids 
is rather small, the action of pickles on 
scaled iron is generally "" mainly on th e 
metal although Jjickl.esjgontaming recti icing 
RgentsTsu ch a s stannou s chhirid, Fave*been 
35 devi.setl IT the' effort TfUliave more of an 
oxid-dissolving function. Stannous chlorid 
converts ferric oxid into ferrous oxid which 
is much more soluble in acids. 

In pickling copper and copper containing 
40 materials, such as brass, the action is quite 
different since the oxids are much more 
soluble in acids and the metal less soluble 
than is the case with iron. Copper also 
forms two oxids, cuprous and cupric, con- 
45 tabling respectively less and more oxygen; 
and both these occur in copper scale. The 
scale is usually more or less layered, the 
layer next the air containing more of the 
black, or cupric oxid, while that next the 
50 metal contains more of the red, or cuprous 
oxid. When the outside scale is mechani¬ 
cally detached the metal is usually left cov¬ 
ered with a skin or layer of fairly pure 
cuprous oxid. Of these two oxids, again 
55 unlike iron, the more oxidized, or cupric, 


oxid is more soluble in acids than the less 
oxidized, or cuprous, oxid. 

In pickling copper goods with tlie usual 
pickles, therefore difficulties obtain. The 
metal not being attacked to any extent the 6 o 
scale does not loosen mechanically as it does 
with iron while the action goes from the 
surface inward, becoming slower the fur¬ 
ther it goes for the reason that the propor¬ 
tion of the less soluble cuprous oxid in- 65 
creases relative to the proportion of the 
more soluble cupric oxid. 

In the present invention I have provided 
a method of pickling copper and cuprifer¬ 
ous metals such as the brasses and bronzes, 70 
taking into account the stated considera¬ 
tions. In order to hasten the solution of 
the mixed oxids I provide in the bath an 
oxidizing_agent capable of converting cu*U 
■prTTus into cupric oxid. For a variety of 75 
reasons in providing such an agent I use 
chromic acid or a chromate capable of yield¬ 
ing it such as potassium bichromate or so¬ 
dium bichromate. For reasons later appear¬ 
ing I find sodium bichromate the best agent, so 

Another component of the bath must be 
an acid material capable of dissolving cop¬ 
per oxith lint since in the presence of oxi¬ 
dizing agents, most acids are able to dis¬ 
solve copper, I use a substance in which 85 
acidity is not so pronounced. 'The best ma¬ 
terial I have found is sodiuiiX-bisuLfate, or 
niter cake (so-called because it is a product 
formed in making nitric acid from nitrates). 

S olfurk gitcid, PESO., is of course a com- 90 
mon pickling agent, being used not only for 
iron but for copper and brass. Sulfuric acid 
is however a dibasic acid; that is it contains 
two hydrogen atoms replaceable by metal. 

One or both of these hydrogen atoms may be 95 
replaced by a metal, forming an acid salt or 
a neutral salt, as the case may be. With 
only one replaced, that is where an acid salt 
like XaHB Q. is formed, the resulting com¬ 
pound still possesses acid properties being 108 
capable of taking up half as riiuclTmetaTor 
base as the original acid. But the acidity, or 
avidity, of sodium bisulfate is of weaker 
character than that of the corresponding 
amount of free sulfuric acid, so that it is a 105 
less corrosive substance. 

I have found that by using a pickling bath 
containing sodium hi sulfate qrylvnp->_ 

bichromate I can combine a good attack on 
’the scale with little solvent power on the 113 
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metal. The bisulfate dissolves the cupric 
oxid and the bichromate oxidizes the cuprous 
oxid sufficiently to permit solution and 
loosening of the scale while the two together 
5 do not materially attack the metallic copper. 

Instead o f sodium bisulfate I may use 
ootassi upT'TTi^vdfafp~ ~nri7! instend of sodium 
blcKromate I may use pota ssium bichro mate, 
"But in both cases I fmd^the sodium salts 
10 much more advantageous for the reason that 
they do not tend to form the less soluble 
potassium chromium sulfate (chrome alum), 
z'" I may also use the described solution in 
f pickling other metals than copper and brass; 
vi 5 even for pickling iron and steel. I find that 
great''advantage is obtained from the use 
of this particular solution or bath on scaled 
iron or steel although, for reasons stated ante, 
the oxidizing action of the chromate really 
20 should render the solution of the oxid slower 
while, as is well known, c hromates exercise 
a shielding action agaimff "the ' oxitlalioju^pf 
wit h.tKrefo ffi tlie usual so lu- 
fibh'bf'TtMaTIto cause" a loosenin g ofs cale 
25 does-Ttot^taiirfd sd'gf®‘¥h extent as to 
where the niter Cake alone; for example, is 
used. It is possible that this accelerated ac¬ 
tion on scale-covered iron and steel is due to 
other reasons: the oxidizing action of chro- 
30 mate on the small amount of grease or oil 
which is almost invariably present on scale 
coated iron or steel; an amount which is 
sufficient to prevent, ordinarily, quick wet¬ 
ting of the scale by the pickling bath. What- 
35 ever the reason may be, it is a fact that, 
rather unexpectedly, this particular bath 
has a stronger cleansing action on iron and 
steel than could be predicted from its char¬ 
acter. 

40 Instead of di chromates, other oxidizin g 
agents such as neutr al chrQm atiL.iJiInH'te's, 
^TcMgTgt€s(~mfraTS, etc., mav be employed ; 
But for pickling^rassanZcopperl Pnd 
the bichromate very much better. 

45 The amount of cuprous oxid which is con¬ 
tained in a brass or copper scale is a very 
variable quantity; the ratio between the 
cuprous and cupric oxids depends-upon the 
circumstances of heating when the scale was 
50 formed. For this reason, the amount of 


sodium bichromate which it is desirable to 
use^wltETKirniter cake varies with different 
lots of metal. In some cases as small amount 
as jyne ; tej^t]xjif-am£„per cent, dissolved in a 
pickling bath containing, say, 15 to 20 per 55 
cent, bv weight of so dium bisulfate is all 
that Tsrequired while in other cases as high 
as 5 per cent, is necessary in making a solu- 
tionwTnch will quickly and effectively re¬ 
move all the scale oxids; removal of the 60 
scale oxids being of course understood here, 
as in all pickling, as not necessarily the abso¬ 
lute solution of all the scale but such an 
amount of action on it as will allow it to be 
readily detached, leaving a clean metallic 65 
surface. In leaving this clean metallic sur¬ 
face the present piclding bath is particularly 
efficient, since as stated, the copper is always 
covered with an under coating of cuprous 
oxid more adherent than the rest of the 70 
scale. 

Instead of sodium bisulfate. T may use—. 
s ulfuric acid itself but this I do not find 
nearly so advantageous as the bisulfate for 
the noted reasons. 75 

What I claim is:— 

1. The process of cleansing metal which 
comprises pickling the same in a bath con¬ 
taining a bisulfate and a chromate. 

2. The process of cleansing copper and 80 
copper containing metals which comprises 
pickling the same in a bath containing so¬ 
dium bisulfate and an oxidizing agent. 

3. The process of cleansing copper and 
copper containing metals which comprises 85 
pickling the same in a bath containing so¬ 
dium, bisulf ate and a chromate. 

4. The process of cleansing copper and 
copper containing metals which comprises 
pickling the same in a bath containing so- 90 
diiun bisulfate and sodium bichromate. < 

5. As a new composition of matter a pick¬ 
ling batli containing dissolved sodium bisul¬ 
fate and dissolved sodium bichromate. 

In testimony whereof, I affix my signature 95 
in the presence of two subscribing witnesses. 
EMMET FRANCIS HITCH. 

Witnesses: 

Alfred Allen, 

Edna M. Smith. 


Copies of this patent may he obtained for five cents each, by addressing the “Commissioner of Patents, 

Washington, D. C.” 




